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ABSTRACT: 
 
The NW–SE trending Central Iranian Volcanic Belt hosts many well-known porphyry copper deposits in 
Iran. It becomes an interesting area for remote sensing investigations to explore the new prospects of 
porphyry copper and vein type epithermal gold mineralization. Two copper mining districts in 
southeastern segment of the volcanic belt, including Meiduk and Sarcheshmeh have been selected in 
the present study. The performance of Principal Component Analysis, band ratio and Minimum Noise 
Fraction transformation has been evaluated for the visible and near infrared (VNIR) and, shortwave 
infrared (SWIR) subsystems of ASTER data. The image processing techniques indicated the distribution 
of iron oxides and vegetation in the VNIR subsystem. Hydrothermal alteration mineral zones associated 
with porphyry copper mineralization identified and discriminated based on distinctive shortwave 
infrared (SWIR) properties of the ASTER data in a regional scale. These techniques identified new 
prospects of porphyry copper mineralization in the study areas. The spatial distribution of hydrothermal 
alteration zones has been verified by in situ inspection, X-ray diffraction (XRD) analysis, and spectral 
reflectance measurements. Results indicated that the integration of the image processing techniques 
has a great ability to obtain significant and comprehensive information for the reconnaissance stages of 
porphyry copper exploration in a regional scale. The results of this research can assist exploration 
geologists to find new prospects of porphyry copper and gold deposits in the other virgin regions before 
costly detailed ground investigations. Consequently, the introduced image processing techniques can 
create an optimum idea about possible location of the new prospects. 
